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Description 

. BACKGROUND OF THE INVENTION 
5 Reld of Invention 

h a « n GaS H 9en ! ratil ! 9 compositions for inflatin ° occupant restraint devices of over-the-road vehicles have 

BeSu e t^r 6 "* W ° ridV : de ^ ^ and num6raUS Patente hav ° b <*" grader™ 
,„ requirements relating to toxicity of the inflating gases, most gas generants now in use are 

£££ TSZlfSZ H 9SP8Cia,ly S ° diUm ° ne ° f Such ^n°wn -dium "J™™ 

. ^ combuston products thereof generally produce a slag or -clinkers" which are 

ZZZ^Ti T 9 3 fe,attVe,y d8an 93S - The 3bi,ity * 3 S* 8 aenerant * fo ™ "X is fgre^ 
advantage when the gases are used for inflation purposes, especially when the gases must be fitted 
the inflation of an automobile occupant restraint bag. 
rs However, the use of sodium azide. or other azides as a practical matter, results in extra expanse and 
hat,* S^,"" 1 -**" *» to the extreme toxicity of unfired azides. In add£ £ potent 
hazard and disposal problem of unfired inflation devices must be considered. Thus, a r^dVaw 

cTems * ****** ™ " ■* W "- d »» Qenerant because of such ^ 

" easier to iTulS, T2T • ** mUSt * ^ Wh8 " USi " 9 n ° na2ide based 9as grants is that it is 
ITZ ,2J°? -1 " ,n9 , 938 9enerants based * sodium azide than nonazide types because the 
tenToerlrl 7Z?T " '° W ^ ««**-" aas 0««-n*. example the combustion 

sod,un \ a*^™ °»de slagging type generant is 969'C (1776-F) whereas, nonazide 
.tagging type generants heretofore known have exhibited a combustion temperature of 1 818 • C (3304- n 
^ 9 !™»rT y rr m °" l°' id combustion Droducte *** might be expected from nonazide gas gene £ 
SUTiS , COmbustion temperature exhibited and are therefore difficult to filter out of the gas 

nor^c. m Cart5 ° nate m8,tS at 891,0 and sodium s,licate mete * approximately 

hinh^ « miati ! n ° f S0 ' id combustion P roducte w hich coalesce at high combustion temperatures, and at 
T? reqU ' reS 3 SP6Cial combination of matanaJ s- Early attempts at formulating nonazide gas 
S l em, - sol,d com °«stion Products that were difficult to filter. It has been found mat 
fi Tn„f e ° n P !? 818 ' iqUid 3t ** combustion temperature must be cooled until solidifed before 

cooZo r?" 5 ? b6CaUSe ' iqUid Pr ° dUCtS P9netrate and d °9 * e filter - * has been found that 
3S SSL a ?"h COmbuSt,on producte rBSU,te in oooling of the gas. which requires the use of more gas 
°? 938 18 r9,atiVe,y ,SSS effident tor inflation DUr P° s es. especially with an aspirator system 
The additional gas generant. in turn, requires more cooling and an additional filter as well as a larger 
combustion chamber. y 

The aforesaid problems are solved by the present invention, which discloses several types of nonazide 
gas generants that yield solid combustion products which form a slag or clinkers at the relatively high 

Tw STJT 6 ^ 8 .TT^ ^ n ° naZide 938 9enerantS - ^-B" 9 enerante Closed herein 
Tln^ J P r L e ' y ,nexpensive filters whicn C001 gas less and result in better pumping in 
an aspirated system. Taken together, these factors result in a simpler, less expensive and smaller air bag 
inTianon system. " 

<s Descriotiort of the Prior Art 

An example of prior art teachings relating to the subject matter of the instant invention is found in 
European Patent No. 0-055-547 entitled "Solid Compositions for Generating Nitrogen. The Generation of 
Nitrogen Therefrom and Inflation of Gas Bags Therewith". This patent describes use of alkali or alkaline 

so earth metal salts of a hydrogen-free tetrazole compound and oxidizers of sodium nitrate, sodium nitrite and 
potassium nitrate or alkaline earth nitrates. A filter design is disclosed which utilizes fiberglass fabric that 
forms a tacky surface for particle entrapment. The filter has regions which cool and condense combustion 
SO ids. It is Obvious from the disclosure and from the nature of the gas generating compositions that the 
solids produced do not form a slag and are difficult to filter. 

ss ^ European Patent No. 0-055-904 entitled "Azide Free Compositions for Generating Nitrogen. The 
ueneraton of Nitrogen Therefrom and Inflation of Gas Bags Therewith" describes a filter used for particle 
entrapment Oxidizers which contain no oxygen are used, and no mention of slag formation is made 
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agent The ratio ol kqvSLZTLELfZ 2.1 ^, " PraMCa " V SBt *' ■*»*»" 

mefcg or softening point ^TpoLS? ISjlTZ,^ •S"*"" " S,aSS "" ke "» '« »>» • 

woutd be very mSit, mi Z7Z ££££ * ^ 

^™™*r™^toX£ZT> "achee ft. US e o, so*m a*de end 

nltrooen as eL*, ,!, tolZl^S^ C0 " ,, "* ,B *** to S<K » U "' »*• «" 



6 NaN 3 + Fe20 3 - 3 NajO + 2 Fe + 9 N 2 
75 or 



4 NaN 3 + FejOs - 2 Na 2 0 + Fe + FeO + 6 N 2 



NajO + 2 FeO — 2 Na FeOa (MP = 1347 -C) 
NazO = SiOz - Na* SiOa (MP = 1088 *C) 



as or 



2 NtteO + SiCk - Na» SiO* (MP - 1018*C) 
NaiO + A1 2 0 3 - 2 Na AlCfe (MP = 1650 -C) 



50 

strontium carbonate as fine dusTsince „n 7 ♦ COmbust,on ' wou,d strontium oxide and 

« ..a ^ — ^ they *rrr,^^^ 

SUMMARY OF THE INVENTION 

45 

inve^r^Srm^onZd^re SKST" — *"» "» ^ 

DETAILED DESCRIPTION OF TH E PREFERRED EMBODIMENT OF THE INVENTION 

Since the ability to rapidly produce inflation gas which is relatively free of solid particulate matter is a 
e qui rement for automobile occupant restraint systems, even relatively nontoxic solidsWsfbe TeTcet to 
low leve,s. Almost any gas-solid mixture can be filtered to produce clean gas if a large expensively ca^ 
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easily fflte, M -cilmcans- or slag. S °"° OT " t »«""> °«W"« which coalesce into large, 

combination of slag forming abS STL Z nL ^ P ™ B necessar y to PWvkto the desired 

other processing factor! 938 product,on ' aas P««* forming characteristics, and 

JZZZZ^S * m ""- *™ °- found which. 

to categorized as fuels, oxidize™ h^h-Tem^rS,™ ? ? 0r m,lat,0n PUrP ° SBS - Such materiais ma V °* 
important that at lea* Sm^^SEST. T 'temperature siag formers, ft is 

.atehais can serve ^ZtTC^st ZS^JF" * »° ""»»* «— 

rs moderate vaiues. A^u^TSto JJhS^ T? J* Md hydr ° 9en COntent t0 

re, r~ c — ■^^^zs^^s: dioxide - water - which ^ 

Pou^Twe,^^^^ safts of these com- 

salts of these compounds are es^y ^^ ° " 1 A*""***™ and metal 

forms, upon cJEaTSZ SS * ^ C3ldUm ° f tetra20,e 0r bitefra2 ° ,e 

sium. strontium and baSum sS woS Zf ? " hi 9 h ' tem P erature «*0 former. Magne- 

former. a filterable wou,d be Tfome? ^ L , "^T COmbination wrtn a ^-temperature slag 
« considered, at lea^t JrLJ * lowVZetu- V t m ^ m * m ' S ° diUm ' Dotessi "™> «*. be 
or carbonates upoTimb^n. ^ ,0 ™ s »» they could yield lower melting sifeates 

are ^ ***** ta 4,18 ^ "oweve, they 

earth ntotes Je aTSzers 2? 2iI^?T , ^. l0nn * *"* *" reaCti ° n SyStem - ^ 
» hygroscopic and Je« TJ^^SSS^S ? F""* m0St ° f **** satts « 

anhydrous state and are ZZL^L^TS'v^!^ banum nitrates are easy to obtain in the 
oxidizers when ^ZF£SZ£Z ^ ^ " ^ 

com^s^ J- — * - man the 

as combustion temperature Ve 3 ea^ ™T h h ? 6 me ' tin9 POi^tS • * ° r higher ' *" 
slag formers. M^sl^rboSe ^TrZnZuT^ ** US ° M "'^Perature 

formers because they deln^selL^ t T ydr ° X ' de "* ^ US8fu ' N**^ stag 

point (2B00-C). As ninE^Z,^^^ WhiCh . «T 3 ^ hia " -^"9 

serve both as hioh-temoerature sian £™I 7«! strontum nitrate are especially beneficial since they 
» per unit weight tBmP8ratUre S ' ag forn,er ox,d ^ r . ^y increasing the amount of gas produced 

«ow temperature siag former ,s available ,n many forms ranging from very fine submicron particles to 



coarse ground sand with melting points from about 1500- to 1700-r th 

and s,l,con dioxide forms strontium silicate (SrSi0 3 7 witt a meU,o Lni IT COmbma6on of oxide 

* lo .o.u 3 ; wiin a melting point of approximately 1 580 • C. 

SrO + SiOa - SrSI0 3 
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SrO + COz - SrCOa 
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ture^eC^ 'onions such as combustion tempera- 

It is believed that the function o7m^^^ 
temperature solid particles together vl^EJZSS? tefm8r iS to ™" — *» the high- 
's To filter. With only high-temperature S JSTSS^T! ' ? * ' iqUid and is difficu,t 

peroxides: and either an<1 alkal ' meal an<) "*^» ^rtf, metal chlorates and 

tetraa.les.bitetrazol.s.ndtrlaS^?' ' Perchlorates and alkaline ear* metal salts of 

and chicles, and a*.'. mL — t^^^riSr^ P - M «- 

t a low temperature slag forming material which is silicon dioxide- 

:r a tw™^[ d ^^^ c r em mass ° r s,a ° »* « t0 

said categories. " „,« a sin g le materi al may serve for more than one of the 

^ sjks^ r erchan9ed - specifica,,y - b °» »° *- « 

metal salts of tetrazo.es, ^oL aTSlzZl Both £ T ^ *" ^ °° nSiStin9 « a,ka,ine earth 
temperature slag forming nwJ7^S^Z ^ZSTZTTS e0mp0Und and high " 

earth metal nitrates, perchlorates chlLtL -TJ « 1 B the group consistin 9 of alkaline 

forming material nii ? S^c^^ 0 V3 r * fU8 ' a " d the '^-^P^ature slag 

bitetrazo.es and U^LSTS^Z^JL S™*™™^ * alkali metal salts of tetrazo.es 
forming materia. !?SnS one 7ml of tT" ° X ' C ° mP ° Und and ,ow - tem P^ure slag 
chlorates and perSes 6 ° f 9 ™ P C ° ns,stin 9 of a,ka,i "Km-, perchlorates 

slao ton™ is siiic*, dioxide .bich is PrTam fa^^ 
aminr^^^^^^ 

about 10% by weight. The «, c may be replaced* clay P conservation of about 2 to 

abo^eTb^ri.T.h'' 568 *" S^""" 8 *"* <"** h P«»»n< in a combination ot about 22 to 

magnesium catenae .nich is pre^' JT, conlS XZZSZZZ 5? JTJ! 
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SiS9 f0m, I r iS Si ' iCOn di05dde WhiCtl iS presBnt in a concentration of about 2 to about 20% bv 
weight Magnesium carbonate may be replaced by magnesium hydroxide V 

Yetanother combination comprises the potassium salt of 5-aminotetrazole which is present in a 
concentration of about 2 to about 30% by weight which serves in part as a fuel and in pa^S a low! 
« temperature slag former and wherein 5-aminotetraozle in a concentration of about 8 tolom m Z wJ° W 
TJZT*" 3 • Wh8rei " fn 3 Conce «« ratio " of about 2 to about 10% by weight set« Tn pS 

SB^bv wlTI ^ ^J 0 :™ ^ Wh6rein Str ° ntium nHrate in a ^"ntration of JLt iTTabo* 
66 /o by we.ght serves as both the oxygen containing oxidizer and high-temperature slag former. 

io EXAMPLE 1 

th» ^iiTw^^^ 5 " a t n0tetraZ0 ' 8 (5AT) Str ° ntiUm nitrate and si,icon dioxide was prepared having 

me folbwing composition in percent by weight 33.1% SAT, 58.9% strontium nitrate and 8% silica (Hi J 
233). These powders were dry blended and pellets were prepared by compression molding. When ignited 
75 wrth a propane-oxygen torch, these pellets burned rapidly and left a coherent, well formed, solid residue. 

EXAMPLE 2 

A mixture of SAT strontium nitrate and bentonite clay was prepared having the following composition in 

ZT V : e '9 h V*- 1 \ 5AT ' 5B - 9% ^ ind 8% cla y- ™— P° wde * «» prepared and 

tested as in Example 1 with essentially identical results. 

EXAMPLE 3 

A mixture of 5AT, strontium nitrate and boric oxide was prepared having the following composrtion in 

d^TlendLTn^ ^ 8% b ° riC ^ S ^^Z^ 

S^^SZLT P l ? Wera » prepared by impression molding. When ignited with a propane-oxygen torch 
these pellets burned at a moderate rate and left a solid, partially porous residue. 

30 EXAMPLE 4 

A m ^ re of 5AT ' f odium nifrate - iron oxid e and silicon dioxide was prepared having the following 

composition , m percent by weight 26.7% SAT. 39.3% sodium nitrate. 29.3% iron oxide (Fe*0 3 ) and 4 7% 
silicon dioxide The iron oxide used was Mapico Red 516 Dark and the silicon dioxide was Hi-sil 233 These 

Z ™ d ^ W6rB tormed ^ m °' d ing. When ignited with a propane- 

oxygen torch the pellets burned smoothly leaving behind an expanded solid foam residue. When the 
^ i we / e J ,urned ^ a Parr combustion bomb at an initial pressure of 25 atmospheres, a solid, coherent 
relatively hard residue was formed. 

40 EXAMPLE 5 

A mixture of 5AT, sodium nitrate, strontium nitrate and silicon dioxide was prepared having the followino 
composition m percent by weight 33.0% SAT. 10.0% sodium nitrate. 49.0% strontium nitrate and 8 0% 

SS" "J? ( 233) - 1,1889 P ° WderS Wre dr y-° ,ended md P<*'e«s were formed by compression 
molding. When ignited with a propane-oxygen torch, the pellets burned rapidly and left a hard, solid 

rQSIGUB. 

ranr^ ^"l ^ * thiS """P 05 * 0 " was found to be 0.70 inch (1.8cm) per second at 1000 psi 
(5900kPa). The burning rate was determined by measuring the time required to bum a cylindrical pellet of 
known length The pellets were compression molded in a 1/2-in. (1.25cm) diameter die at approximately 
16.000 pounds force (71kN). and were then coated on the sides with an epoxy/titanium dioxide inhibitor 
which prevented- burning along the sides. 

EXAMPLE 6 

A mixture of 5AT. sodium nitrate, magnesium carbonate and silicon dioxide was prepared having the 
following composrtion in percent by weight 29.6% SAT. 40.4% sodium nitrate, 25.5% magnesium car- 
bonate and 4.5% silicon dioxide. These powders were dry-blended and pellets were formed by compres- 
sion molding. When ignited with a propane-oxygen torch, the pellets burned smoothly and left a solid, hard 
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residue. 
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Table 1 



Examplt 
No. 


Rtaetants 


Hlon Tamperaturo 
Slao Formor 


Low Tamporaturt 
Slao Formtr 


Pro&abli 
Slao Comoontma 


V 


5AT (22-36) 
Sr(N0 3 ) 2 




SiOi 
^— is; 


SrO 

Sf S1O3 


2. 


5AT (22-35) 
Sr <N0 3 ) 2 

a»y 


Sr(N0 3 ) 2 
(38-62) 


Qay 
(2-18) 


SrO 
SrC03 
SrSIOj 
Other silicate* 


3. 


5AT (22-35) 
Sr(N0 3 ) 2 
B2O3 


08-62) 


B2O3 
(2-18) 


Sr B2O4 
Sr B4O7 
SrCOa 


4. 


5AT (22-30) 
NSNO3 
Fea0 3 . 
SiOj 


FC205 (1(M0) 


NaNOs (30-50) 
Si02 (2-20) 


Na 2 Si0 3 
Na<C0 3 
NtFeOj 
Fe 2 0 3 


5. 


5AT (22-36) 
K1NO3 

SIOj 


Sr(N03) 2 (8-52) 


NaNOs (0-42) 
SiO2(2-£0) 


Na 2 Si0 3 
N15 C0 3 

SrO 
Sr COj 
SrSiOs 


6. 


SAT (22-36) 
NaNOj 
MgCOj 


MgC0 3 (8-30) 


NaN03 (30-50) 
SiOj (2-20) 


N12S1O3 
Ni 2 C0 3 
M{ SiO] 
M|0 

SiOj 


7. 


5AT (22-36) 
NaN03 

Si02 


Mg(OH}a(8-30) 


NaNOa (30-50) 
S1O2 (2-20) 


Mg Si0 3 
MgO 
SiOj 


8. 


TO (20-34) 
SIO2 


Sr(N03) 2 
(40-78) 


SiOz 
(2-20) 


SrO 
Sr CO3 
SrSiOj 



Otaims 



A non-azide pyrotechnic, slag-forming gas generating mixture useful for inflating an automobile or 
aircraft safety crash bag, said pyrotechnic mixture comprising at least one material in each of the 
following categories: 

a. a fuel selected from aminotetrazote, tetrazoie. bitetrazole and metal salts of these compounds and 
triazoie compounds and metal salts of triazole compounds; 

b. an oxygen-containing oxidizer compound selected from alkali metal, alkaline earth metal, ian- 
thanide and ammonium nitrates and perforates and alkali metal and alkaline earth metal chlorates 
and peroxides: and either 
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fa low temperature slag forming material which is silicon dioxide- 

cTm n C ZS° S i ti0n ° f ^ 1 Wherei " b0th the fuel and the 'ow-temperature slag-forming material are 
combed of one or more of the group consisting of ailcali metal salts of tetrJoles TSJZS Z 

tomrlrZTT\ 0i ^ 1 Wh6rein b0th *• °™ en containi "9 oxidizer compound and the tow. 

sfrontuim nitrate which is present in a concentration of 38 to 62% by ^mZTsT^lr^l^ 
slag former is si.icon dioxide, boric acid or . clay, which is present I a ctcent^o^ TiTZS^ 



as 



? ' St 1 K Wh H 6rein *" fU8 ' and hi 9 h "^P^e slag-forming materia, is the strontium 

sdt of 5-am.notetrazole which is present in a concentration of 30 to 50% by weight said oxvoen- 

ZTZ°^Z T P ° Und " P ° taSSiUm nifrate WWCh iS Present in a concenLtion 5 "to STby 
T^fby weijht temperatUre S ' a9 f0rmer is tate or clav whi <* Pn«nt in a concentration of 2 to 

^ ^tolSK!^^ 1 Wherei " fU6i iS 5 - aminotefra20 ' e whi <* * P^sent in a concentration of 
22 to 36/o by weight, said oxygen-containing oxidizer compound is sodium nitrate which is present in a 
concentration of 30 to 50% by weight, said high-temperature slag forming material is magnes urn 

Z ZT» 0 \ ™ gn rr hydr ° Xide WhiCh iS PreS6nt 3 of 8 to 30% by weight and'S 

tow-temperature slag former „ silicon dioxide which is present in a concentration of 2 to 20% by 
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™Ti l Wh8re,n thB P° tassium salt of 5-aminotetrazole present in a concentration of 

2 to 30 /c by weight serves in part as a fuel and in part as a low-temperature slag former and wherein 
5-am.notetrazole in a concentration of 8 to 40% by weight also serves as a fuel, and wherein clay in a 
concentration of 2 to 10% by weight serves in part as the low-temperature slag former and wherein 
strontium nitrate in a concentration of 40 to 66% by weight serves as both the oxygen-containing 
oxidizer and high-temperature slag former. 9 

10. A slag-forming gas generating composition for an inflatable occupant restraint system accordinq to 
claim 1 comprising a mixture of: 

(a) 22 to 30 percent by weight of 5-aminotetrazole. 



9 



(b) 10 to 40 percent by weight of iron oxide. 

(c) 30 to 50 percent by w ight of sodium nitrate, and 

(d) 2 to 20 percent by weight of silicon dioxide. 

IS 8 , ESjr.SZTS z ° mms "° n to - * ,taabl6 0CCUBan ' systtm — • • 

(a) 22 to 36 percent by weight of 5-aminotetrazoie. 

(b) 8 to 62 percent by weight of strontium nitrate. 

(c) 0 to 42 percent by weight of sodium nitrate, and 

(d) 2 to 18 percent by weight of silicon dioxide. 

1Z Lm a °i ?nmn 9 9aS ""T^ Composition for an inflata **° ocxupart restraint system according to 
claim 1 compnsing a mixture of: y 

(a) 22 to 36 percent by weight of 5-aminotetrazole. 

(b) 30 to 50 percent by weight of sodium nitrate. 

(c) 8 to 30 percent by weight of magnesium carbonate or magnesium hydroxide, and 

(d) 2 to 20 percent by weight of silicon dioxide. 

13. A slag forming gas generating composition for an inflatable occupant restraint system according to 
claim 1 compnsing a mixture of: M ' 

(a) 20 to 34 percent by weight of 1,2, 4-triazole-5-one, 

(b) 40 to 78 percent by weight of strontium nitrate, and 

(c) 2 to 20 percent by weight of silicon dioxide. 

PatentansprUche 

1. Pyrotechnische, schlackenbildende. gaserzeugende Mischung ohne Azid. die fOr das Aufbiasen eines 
Unfallssicherheitssackes in Automobilen oder Flugzeugen anwendbar ist. wobei die pyrotechnische 
Mischung mindestens ein Material aus jeder der folgenden Kategorien enthalt 

a. einen Treibstoff. ausgewahlt aus Aminotetrazoi, Tetrazol, Bitetrazol und Metailsalzen dieser 
verbindungen und Triazolverbindungen und Metailsalzen von Triazolverbindungen- 

b. eine sauerstoffhaltige Oxidationsverbindung. ausgewahrt aus Alkalimetaih Erdal'kaiimetall- Lantha- 
n.d- und Ammoniumnitraten und -perchloraten und Alkalimetall- und Erdalkalimetallchloraten und 
-peroxiden; und entweder 

c. ein Hochtemperatur-Schlackenbildungs-Material, ausgewahlt aus Erdalkalimetalloxiden -hydroxi- 
den. -carbonaten. -oxalates -peroxiden. -nitraten. -chloraten und -perchloraten und Erdalkaiimetall- 
salzen von Tetrazolen, Bitetrazolen und Triazolen. und 

d. ein Niedertemperatur-Schlackenbiidungs-Material. ausgewahlt aus Siiiciumdioxid. Boroxid, Vanadi- 
umpentoxid. natOrlich vorkommenden Tonen und Talken, AJkalimetallsilikaten. -boraten. carbonaten 
-nitraten. -perchloraten und -chloraten und Alkaiimetallsalzen von Tetrazolen. Bitetrazolen und 
Tnazolen; oder 

e. ein Hochtemperatur-Schlackenbildungs-Material. ausgewahlt aus Obergangsmetalloxiden -hydro- 
xiden. -carbonaten. -oxalaten. -peroxiden. -nitraten, -chloraten und -perchloraten; und 

f. em Niedertemperatur-Schlackenbildungs-Material. welches Siiiciumdioxid ist 

wobei die Menge von (d) oder (f) ausreicht. urn zur Bildung einer koharenten Masse oder Schlacke 
zu fOhren. aber nicht so hoch ist. dafi eine ROssigkeit mit niederer Viskositat entsteht, wobei es sich 
versteht. dafl ein einzelnes Material fur mehr als eine der Kategorien dienen kann. 

2. Zusammensetzung gemaB Anspruch 1. wobei beide. der Treibstoff und das Hocrrtemperatur-Schlak- 
kenbildungs-Material. aus einem oder mehreren Stoffen der Gruppe bestehen. die aus Erdalkalimetall- 
saizen von Tetrazolen, Bitetrazolen und Triazolen besteht. 

1 Zusammensetzung gemafl Ansprueh 1, woboi beide, die sauerstoffhaltige Oxidationsverbindung und 
das Hochtemperatur-Schlackenbildungs-Material. aus einem oder mehreren Stoffen der Gruppe beste- 
hen. die aus Alkalimetallnitraten. -perchloraten. -chloraten und -peroxiden besteht. 

I. Zusammensetzung gemaB Anspruch 1, wobei beide. der Treibstoff und das Niedertemperatur-Schlak- 
kenbildungs-Material. aus einem oder mehreren Stoffen der Gruppe bestehen. die aus Alkalimetallsal- 
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zen von Tetrazolen. Bitetrazolen und Triazolen besteht. 

hen. d.e aus Erdalkahmetallnitraten, -perchloraten. -chloraten und -parogen besteht. 

ist, welcher in einer Konzentration von 2 bis 18 Gew.-% vorliegt. uma,ox '°. Borsaure Oder Ton 

^ Tr8ibSto,f ^ daS Hochtemperatur-Sch.ackenbil- 
~ Ge« <-» TrtZ J£ * vonS-Ammotetrazol ist. welches in einer Konzentration von 30 bis 50 
Gew.-/. vorliegt, wobe. d.e sauerstoffhaltige Oxidationsverbindung Kaliumnitrat ist welches in ein-r 

StTT Tk 40 ^ 60 GeW - % V0rlie9t ' und worin der Niedertemperar-Schlack^ 

Oder Ton ist. welcher in einer Konzentration von 2 bis 1 0 Gew.-% vorliegt cniacKenoiioner Talk 

8. Zusammensetzung gemafl Anspruch 1, wobei der Treibstoff 5-Aminotetrazol ist welches in einer 

umX S^nef 36 ? V ° r,ie9t ' W ° b8i die — ^a'«oe OxidatlLvTrSndung "Z 
™X£c^mZL Z K ° n f? ntrat,0n von 30 bis 50 Gew "% vorliegt. and worin das Hochtempe- 
ratur Schlackenb.ldungs-Mater.al Magnesiumcarbonat Oder Magnesiumhydroxid ist. welches in einer 

SZ^^*? G r* % V ° rlie9t ' " nd W0b9i d9r N'^rtemperatur-Schlackenbirdn SZ 
umdioxid ist. welches in einer Konzentration von 2 bis 20 Qew.-% vorkommt 

9 ' ^r^l^v nQ 9 , 6mafi c AnSPmCh 1< *° Hn das in einer Konzentration von 2 bis 30 Gew-% 

tei,W6iSe a,S Qin Treibstoff und ™»— als ein Niede^ 
peratur Schlackenbildner dient, und wonn das in einer Konzentration von 8 bis 40 Gew-% vorlieaende 
5-Ammotetrazol ebenfalls als ein Treibstoff dient. und worin in einer Konzentration von 2 i^SSTS 
vorkommender Ton teiiweise als der Niedertemperatur-Schlackenbildner wirkt. und I worin in einer 

2"aZZ^Zf J 13 , 6 m G r*" % VOrk ° mmen d6S S *°«™ sowohl als .JSLLK 
Oxidationsmittel als auch als Hochtemperatur-Schiackenbildner wirkt. 

10 ' lm^ 9 as f^"9fnde Zusammensetzung fOr ein aufblasbares Insassendampfungssystem 

gemaB Anspruch 1, umfassend eine Mischung von: 

(a) 22 bis 30 Gew.-% 5-Aminotetrazol. 

(b) 10 bis 40 Gew.-% Eisenoxid, 

(c) 30 bis 50 Gew.-% Natriumnitrat und 

(d) 2 bis 20 Gew.-% Siliciumdioxid. 

11 " nflll? ° nbild6n **' 9 as f2eugende Zusammensetzung fQr ein aufblasbares Insassendampfungssystem 
gemaB Anspruch 1, umfassend eine Mischung von: a ^ 

(a) 22 bis 36 Gew.-% 5-Aminotetrazol, 

(b) 8 bis 62 Gew.-% Strontiumnitrat 

(c) 0 bis 42 Gew.-% Natriumnitrat und 

(d) 2 bis 18 Gew.-% Siliciumdioxid. 

12. Schlackenbildende, gaserzeugende Zusammensetzung fQr ein aufblasbares Insassendampfungssystem 
gemaB Anspruch 1 t umfassend eine Mischung von: 

(a) 22 bis 36 Gew.-% 5-Aminotetrazol. 

(b) 30 bis 50 Gew.-% Natriumnitrat, 

(c) 8 bis 30 Gew.-% Magnesiumcarbonat Oder Magnesiumhydroxid und 

(d) 2 bis 20 Gew.-% Siliciumdioxid. 

13. Schlackenbildende, gaserzeugende Zusammensetzung fOr ein aufblasbares Insassendampfungssystem 
gemMB Anspruch 1, umfassend eine Mischung von: 

(a) 20 bis 34 Gew.-% 1.2.4-Triazol-5-on, 

(b) 40 bis 78 Gew,-% Strontiumnitrat und 
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(c) 2 bis 20 Gaw.-% Siliciumdioxid. 



RevendleatJons 



1. Melange pyrotechmque exempt d'azoture. produisant des gaz avec formation de scones utile cour I 
gonflem nt d'un sac d securite en cas d'accident d'automobile ou d'avion. led* mTangeTrotecnn i- 
que comprenant au moins un produit dans chacune des categories suivantes - PYrotechn. 
a) un combustible choisi parmi I'aminotetrazole. le tetrazole. le bistetrazole et les sels metaliiques de 
ces composes, et les derives du triazole et les sels metaJliques de ces derives m6ta,,,c ' ues de 

1 m4t^| am r r8 ? rmant ? roxy 9 fene ' P 3 ™' et les perchlorates de metal alcalin. 

^t^^ttj: d<a ™- et ,es ch,orates et ,es pero — * ^ 

p ' oduit i formant de s scories a temperature eievee, choisi parmi les oxydes. les hydroxydes les 

- aSino^eu? ZSTl T TT^ « * P-chlorieHe 

_ alcalino-terreux. et les sels de metal alcalino-terreux de tetrazoles. bistetrazoles ou triazoles et 

d) un produrt formant des scones a basse temperature, choisi parmi le dioxyde de silicium I'oxyde 
bonque. le pentoxyde de vanadium, les argiies et les talcs existant a I'etat natural, les silicates 

ZTLT*^ t *7 m ' perCh,0rat8S et cn,orates de ™™ aicaiin. et les sels de metal alcalin 
de tetrazoles, bistetrazoles ou triazoles, soit 

e) un produit formant des scories a temperature eievee, choisi parmi les oxydes. hydroxydes 
carbonates, oxalates, peroxydes. nitrates, chlorates et perchlorates de metal de transition, et 

f) un produit formant des scories a basse tempe-rature. qui est le dioxyde de silicium 

la quanta de (d) ou (f) <§tant suffisante pour provoquer la formation d'une masse coherente ou 
scones, mais msuffisante pour la formation d'un liquide de faible viscosite. etarrt entendu qu'iu_seul 
produrt peut servir pour plus d'une desdites categories. 

2. Composition salon la revendication 1. dans laquelle le combustible et le produit formant des scories a 
temperature eievee renferment tous deux un ou plusieurs composes pris dans le groupe constitue des 
sels de metal alcalino-terreux des tetrazoles. des bistetrazoles et des triazoles. 

3. Composition salon la revendication 1. dans laquelle I'oxydant renfermant de I'oxygene et le produit 
formant des scories a temperature eievee renferment tous deux un ou plusieurs composes pris dans le 
groupe constitue des nitrates, perchlorates. chlorates et peroxydes de metal alcalino-terreux. 

4. Composition selon la revendicition 1, dans laquelle le combustible et le produit formant des scories a 
basse temperature renferment tous deux un ou plusieurs composes pris dans le groupe constitue des 
sels de metal alcalin des tetrazoles. des bistetrazoles et des triazoles. 

5. Composition selon la revendication 1. dans laquelle I'oxydant renfermant de I'oxygene et le produit 
formant des scories a basse temperature renferment tous deux un ou plusieurs composes pris dans le 
groupe constitue des nitrates, perchlorates, chlorates et peroxydes de metal alcalin. 

6. Composition selon la revendication 1. dans laquelle le combustible est le 5-aminotetrazole qui est 
present a une concentration de 22 a 36 % en poids. ledit oxydant renfermant de I'oxygene et formateur 
de scories a temperature eievee est le nitrate de strontium qui est present a une concentration de 38 a 
62 % en poids. et ledit formateur de scories a basse temperature est le dioxyde de silicium. I'acide 
bonque ou une argiie, qui est present a une concentration de 2 a 18 % en poids. 

7. Composition sefon la revendication 1. dans laquelle le combustible et produit formant des scories a 
temperature eievee est le sel de strontium du 5-aminotetrazole, qui est present a une concentration de 
30 a 50 % en poids. ledit oxydant renfermant de I'oxygene est ie nitrate de potassium qui est present 
a une concentration de 40 a 60 % en poids. et ledit formateur de scories a basse temperature est du 
talc ou de Targile qui est present a une concentration de 2 a 10 % en poids. 

8. Composition selon la revendication 1, dans laquelle le combustible est le 5-aminotetrazole qui est 
present a une concentration de 22 a 36 % en poids. ledit oxydant renfermant de I'oxygene est le 
nitrate de sodium qui est present a une concentration de 30 a 50 % en poids. ledit produrt formant des 
scories a temperature eievee est ie carbonate de magnesium ou I'hydroxyde de magnesium, qui est 
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sen Scaiement de combusltble. de l abile, prfeem, S une concentrate, as 2 2, 10 % \£2 J£ £ 
ferrule 1ST 2 °' ! " ° Xydam ,8n,8m,an, d9 r0Xy »» ne « * fo "™»" * «*>" » 

(a) 22 k 30 % en poids de 5-aminotetrazole, 

(b) 10 k 40 % en poids d'oxyde de fer, 

(c) 30 k 50 % en poids de nitrate de sodium, et 

(d) 2 k 20 % en poids de dioxyde de silicium. 

11. Composition produisant des gaz avec formation de scories. pour un systeme gonflable de freinaae d'un 
occupant selon la revendication 1 , comprenant un melange de • oontiaoia de fremage d un 

(a) 22 k 36 % en poids de 5-aminot§trazole, 

(b) 8 k 62 % en poids de nitrate de strontium, 

(c) 0 k 42 % en poids de nitrate de sodium, et 

(d) 2 k 18 % en poids de dioxyde de silicium. 

12. Composition produisant des gaz avec formation de scories, pour un systeme gonfiable de freinaoe d'un 
occupant, selon la revendication 1 , comprenant un melange de : Bomiaoie de fremage d un 

(a) 22 & 36 % en poids de 5-aminotetrazole, 

(b) 30 k 50 % en poids de nitrate de sodium, 

!h! I HI v 6n POi ? ? ! arbonate de magnesium ou d'hydroxyde de magnesium, et 
(d) 2 a 20 % en poids de dioxyde de silicium. 

^ ^^ZZ^ H 6S + 9a2 3VeC f ° rmati0n de SCOrieS ' pour un 9° nf,ab ^ ^ freinage d'un 

occupant, seion la revendication 1 , comprenant un melange de : y 

(a) 20 k 34 % en poids de 1 ,2,4-triazole-5-one, 

(b) 40 k 78 % en poids de nitrate de strontium, et 

(c) 2 k 20 % en poids de dioxyde de silicium. 
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